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(54) COMPOSITE APPARATUS OF FUEL CELL AND GAS TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively recover 
energy from anode exhaust gas and cathode exhaust gas 
with a gas turbine by mixing the anode exhaust gas and 
the cathode exhaust gas, and then burning a catalytic 
combustor to be supplied to a combustor of the gas 
turbine. 

SOLUTION: This apparatus is not provided with a 
turbine compressor, but with a mixer 34, a catalytic 
combustor 36, and a gas turbine for driving a power 
generator 44. The gas turbine is formed by a turbine 40 
rotated by combustion gas from a combustor 38 to drive 
the power generator 44 and a compressor 42, and the 
compressor 42 for compressing the air. The mixer 34 is 
supplied with anode exhaust gas and cathode exhaust 
gas, and a exhaust heat recovery steam generator 30 is 
supplied with exhaust of the turbine 40. Steam 
generated in the device 30 is generated above the 
amount supplied to a fuel gas line 1, so that it is supplied 
to a steam consuming part. Some of compressed air 
supplied to the combustor 38 is supplied from an air line 8 to the cathode. 
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(54) COMPOSITE APPARATUS OF FUEL CELL AND GAS TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively recover energy from 
anode exhaust gas and cathode exhaust gas with a gas turbine by 
mixing the anode exhaust gas and the cathode exhaust gas, and 
then burning a catalytic combustor to be supplied to a combustor 
of the gas turbine. 

SOLUTION: This apparatus is not provided with a turbine 
compressor, but with a mixer 34, a catalytic combustor 36, and a 
gas turbine for driving a power generator 44. The gas turbine is 
formed by a turbine 40 rotated by combustion gas from a 
combustor 38 to drive the power generator 44 and a compressor 
42, and the compressor 42 for compressing the air. The mixer 34 is 
supplied with anode exhaust gas and cathode exhaust gas, and a 
exhaust heat recovery steam generator 30 is supplied with exhaust 
of the turbine 40. Steam generated in the device 30 is generated 
above the amount supplied to a fuel gas line 1 , so that it is supplied 
to a steam consuming part. Some of compressed air supplied to the 
combustor 38 is supplied from an air line 8 to the cathode. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The fuel cell and compound equipment of a gas turbine which are characterized by burning with a 
catalyzed combustion vessel and making it supply the combustor of a gas turbine after mixing the anode 
exhaust and cathode exhaust of a fuel cell. 

[Claim 2] The fuel cell according to claim 1 and compound equipment of a gas turbine which are characterized 
by supplying a part of compressed air supplied to said combustor from the compressor of said gas turbine to the 
cathode of said fuel cell. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell and the compound equipment which generates 

electricity combining a gas turbine. 

[0002] 

[Description of the Prior Art] Drawing 3 is drawing showing an example of the generation-of-electrical-energy 
facility using the fused carbonate fuel cell which uses town gas as a fuel. The refining machine 22 which 
reforms the fuel gas (town gas) which mixed the generation-of-electrical-energy facility with the steam to the 
anode gas containing hydrogen in drawing 3 R> 3, It has the fuel cell 20 generated from the cathode gas 
containing oxygen, and the anode gas containing hydrogen. The anode gas generated with the refining vessel 22 
is supplied to a fuel cell 20 by the anode gas line 2, it consumes the most in a fuel cell 20, serves as anode 
exhaust, and is supplied to the catalyzed combustion machine 23 by the anode exhaust line 4 as gas for 
combustion. 

[0003] With the catalyzed combustion vessel 23, the combustible components in anode exhaust (hydrogen, a 
carbon monoxide, methane, etc.) are burned, a hot combustion gas is generated, the heat chamber of the refining 
machine 22 is supplied, a refining room is heated with this combustion gas, fuel gas is reformed according to a 
reforming catalyst at a refining room, and it considers as anode gas. By the fuel preheater 24, heat exchange of 
the anode gas is carried out to the fuel gas which mixed the fuel gas line 1 with the flowing steam, and it is 
supplied to the anode of a fuel cell 20. Moreover, the combustion gas which came out of the heat chamber is 
supplied to a cathode by the carbon-dioxide-gas recycle blower 32 with the carbon-dioxide-gas recycle line 7. A 
lot of carbon dioxide gas is contained in the combustion gas, and it becomes the supply source of carbon 
dioxide gas required for a cell reaction. The air from the air line 8 is supplied to the appearance side of the 
carbon-dioxide-gas recycle blower 32, and supplies oxygen required for the cell reaction of a cathode. A part of 
cathode exhaust discharged from a cathode is supplied to a cathode by the circulation line 3. Air is mixed with 
this cathode exhaust and combustion gas, it becomes cathode gas, and a cathode is supplied. 
[0004] The cell reaction of the cathode gas is carried out within a fuel cell 20, it turns into hot cathode exhaust, 
a part circulates through a cathode by the circulation line 3, other parts are supplied to the catalyzed combustion 
machine 23 by the cathode exhaust line 5, and after the remainder collects power with the turbine compressor 
28 which drives the compressor which compresses air, it collects heat energy with the exhaust-heat-recovery 
steam generator 30 further, and is discharged out of a system. In addition, the steam generated with this 
exhaust-heat-recovery steam generator 30 goes into the fuel gas line 1 by the steamy line 9, is mixed with fuel 
gas, and is sent to the refining machine 22. 
[0005] 

[Problem(s) to be Solved by the Invention] The fuel cell is suitable for operation of a rated load, and when a 
load effect is intense, effectiveness falls. Moreover, the energy of anode exhaust and cathode exhaust is not 
fully collected. For this reason, although compound equipment with a gas turbine is examined, there are few 
effective things. 

[0006] This invention is originated in order to solve this trouble. That is, the object of this invention is to offer 
the fuel cell and the compound equipment of a gas turbine which collected the energy of anode exhaust and 
cathode exhaust effectively by the gas turbine. 
[0007] 
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[Means for Solving the Problem] By invention of claim 1, in order to attain the above-mentioned object, after 
mixing the anode exhaust and cathode exhaust of a fuel cell, it bums with a catalyzed combustion vessel and the 
combustor of a gas turbine is supplied. 

[0008] Since the combustor of a gas turbine is a burner combustion system, the anode exhaust of low calorie 
content cannot burn in a combustor. For this reason, after mixing hot cathode exhaust and anode exhaust 
including oxygen, the energy of anode exhaust and cathode exhaust is recoverable by burning using a 
combustion catalyst, generating hot exhaust gas, supplying this exhaust gas to the combustor of a gas turbine, 
mixing with the combustion gas in a combustor, and making a turbine drive. 

[0009] In invention of claim 2, a part of compressed air supplied to said combustor from the compressor of said 
gas turbine is supplied to the cathode of said fuel cell. 

[0010] Although drove the compressor in the turbine, generated the compressed air, the combustor was 
supplied, it mixed with the fuel and it has burned in the gas turbine, by supplying a part of this compressed air 
to a cathode, it becomes unnecessary to manufacture the compressed air by the fuel cell side, and the overall 
efficiency of a fuel cell and a gas turbine improves. 
[0011] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 is the block diagram showing the fuel cell of the operation gestalt of this 
invention, and the configuration of the compound equipment of a gas turbine. The thing of the same sign as 
drawin g 3 expresses the same line, the same device, etc. Since the equipment of drawing 3 was explained to the 
detail, a point of difference with drawing 3 is explained. In drawing 1 , the turbine compressor 28 of drawing 3 
is removed, it is what prepared the gas turbine which drives a mixer 34, the catalyzed combustion machine 36, 
and a generator 44, and it rotates with the combustion gas from a combustor 38 and a combustor 38, and a gas 
turbine consists of a turbine 40 which drives a generator 44 and a compressor 42, and a compressor 42 which 
compresses air. Anode exhaust and cathode exhaust are supplied to a mixer 34. Exhaust air of a turbine 40 is 
supplied to the exhaust-heat-recovery steam generator 30 like drawing 3 R> 3. In addition, since the steam 
generated with the exhaust-heat-recovery steam generator 30 is generated more than the amount supplied to the 
fuel gas line 1 , it is made to supply a steamy consumption category. Moreover, the compressed air supplied to a 
combustor 38 is bled, and a cathode is supplied from the air line 8. 

[0012] Drawing 2 is drawing showing the configuration of a mixer 34, the catalyzed combustion machine 36, 
and the combustor 38 of a gas turbine. The mixer 34 is a double pipe and many holes are established in inner- 
tube 34a. Anode exhaust flows from inner-tube 34a. Cathode exhaust flows from outer-tube 34b, goes into 
inner-tube 34a from the hole of inner-tube 34a, and is mixed with cathode exhaust. 

[0013] The catalyzed combustion machine 36 bums above-mentioned mixed gas at an elevated temperature 
according to an operation of a catalyst. It is used as a catalyst, a ceramic, for example, silicon carbide, noble 
metals, for example, platinum etc., etc. The elevated-temperature exhaust gas which burned is supplied to the 
turbine combustor 38 through the bellows 37 which absorbs thermal expansion. 

[0014] The gas turbine combustor 38 is covered by casing 46, and the compressed air compressed with the 
compressor 42 from the lower part flows. A part of compressed air which flowed is supplied to a cathode 
through the air line 8 from bleeder 48. There are an ignition plug 50, the main-fuel injection section 52, and the 
subfuel-injection section 54 in the crowning of the gas turbine combustor 38, an air intake 56 is formed 
corresponding to these [ 50, 52, and 54 ], and the swirler 58 to which it shows the flow of air is formed in each 
air intake 56. It mixes with the elevated-temperature exhaust gas which burned with the catalyzed combustion 
vessel 36, and the elevated-temperature gas which burned with the combustor 38 is sent to a turbine 40. 
[0015] 

[Effect of the Invention] As mentioned above, this invention can improve the compound effectiveness of a fuel 
cell and a gas turbine by burning with cathode exhaust and a catalyzed combustion vessel, considering as 
elevated-temperature exhaust gas, mixing with the elevated-temperature gas of a gas turbine combustor, and 
sending the anode exhaust of low calorie content to a turbine. Compound effectiveness can be further improved 
by furthermore supplying a part of compressed air from a turbine compressor to a cathode. 
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DRAWINGS 



[Drawing 1] 
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